up to 144, or even as high as 156 in ten to fifteen seconds, and the bloodpressure, instead of rising slowly, rose rapidly by 100 mm. of mercury to above 200 mm. Hg. in thirty seconds. This pointed to a marked instability of the nervous controlling centres of respiration and circulation. And as those centres were responsible for adequate endurance, and in so far as those were the people who developed war neuroses, it was a sound conclusion that the people who were to be called upon to endure should, at some time before admission, manifest their potentiality of enduring, by displaying this stability of nervous control.
Sir THOMAS LEWIS said he came to the discussion in order to be informed as to the state of current opinicn.
He had been particularly interested in listening to the remarks on the value of tests of efficiency. If the purpose was to test the health of the community as a whole at the present or a future date, he was inclined to agree with Dr. Fitzgerald that it was not likely to be found practicable; very soon an objection would come from the examinees; they would resent the tests. But if it was a question of judging of the fitness of a body of men who were definitely chosen. such as recruits for National Service, tests were practicable, because they could be employed under compulsion, and they could be used in the case of men claiming pensions from the State. And in that direction there had been more experience since 1919, because, under the Ministry of Pensions, many men were examined from the standpoint of their physical efficiency.
He agreed that exercise tests were often essential in forming a judgment, but that they could not replace a clinical examination. But, equally, clinical examination could not always replace tolerance tests to exercise. It was not infrequent to find men who were suffering from obvious defects of the valves of the heart, such as considerable regurgitation of the aortic valve, and on testing they were found to have almost perfect tolerance of exercise. On the other side one found men who had no observable physical signs of disease of the heart or vascular system, and yet they were soon found to have a very low exercise tolerance.
Two particular tests had been brought before the meeting: the mercury test-of which he had no personal experience-and the chair exercise test. In speaking of tests of exercise tolerance, certain general principles should be remembered. He thought any test which was to prove a man capable of strenuous exercise must come somewhere near giving the man strenuous exercise. The chair test was a simple one, and there were many men who would pass through it, meanwhile showing normal reactions, but if those men were pressed further their reactions would be found to be anything but normal. A general scheme upon which one would work in examining recruits for the Army or in examining pensioners, would be to have a graded series of exercises calculated to produce in each individual signs of distress, and the tolerance would be assessed according to the amount of exertion needed to reach that distress. He wished to offer a word of warning about the chair test; at Pensions Boards there had been trouble repeatedly. Originally, some emphasis was laid on the pulse-rates; the exercise was given, and the pulserate before and after noted, and the rate at which the pulse-rate declined to its previous level was also noted. The tendency among officers at medical boards using this test was to rely almost entirely on the rate of the heart, and consequently this part of the examination sooner or later reached the level of an almost useless routine. For it was frequent to find men showing a normal pulse reaction to the chair test and yet having considerable respiratory distress; and if he (the speaker) had to emphasize one symptom more than another, he would emphasize breathlessness. Sometimes the distress expressed itself in tremulousness, sometimes in giddiness. If one wanted to choose a body of men to go into the front line, the only crucial test would be to put them there and see if they came through! What was required was a short-cut substitute for this crucial test. He thought the tests employed would become more and more effective as they approached more and more closely to the actual conditions of service. If it was desired to know whether men could stand routemarching, he did not know how that could be ascertained except by taking them for route marches in full kit. Certain men obviously would not be able to do it and could be excluded on simple tests; but however tests were graded, mistakes would be made. There were many lessons learned in that connexion when soldiers were returned to the medical officers at Colchester. Every man who came as a patient was put through an exercise test or tests, often elaborate, and from these they were judged as to fitness to go on to the parade ground and be drilled by the sergeant-instructor. But the M.O.'s made mistakes, and they were making them even at the end of the war period, after some 10,000 cases had been put through, and that was because the tests were insufficient. They could not make them sufficiently strenuous, or lasting sufficiently long, because the factor of time came in, as it always did.
The exercise tests chosen were to be employed on a number of men indiscriminately; the form of test chosen might suit one man better than another. For instance, a blacksmith, accustomed to wield a hammer, would, in doing the chair exercise test, use more force than was necessary, and more than a man would who was accustomed to agile acts, and the blacksmith might not shine in the chair exercise test, though he could swing a hammer all day long without particular fatigue. That was one of the directions in which exercise tests to some extent broke down. For the reasons given he had repeatedly advocated, for army recruiting, tests which came as near as possible to the sort of exertion the man who was examined would have to perform. For them he would advocate, as a supplement to the ordinary clinical examination and test exercises, a probationary period, and men should be finally sorted out on the parade ground. As things were at present, a comparatively small number of men being required, the tests could be very stringent. But if the nation were again to be faced with a problem similar to that of 1914, he thought there would have to be some system providing a probationary period, because the stringency of the examinations in the first instance would, naturally, have to be reduced, on account of the time factor.
The need for a probationary period was there for another reason, the reason which had been referred to by Commodore Munro. It was, that men who were somewhat " off colour "-possibly through some infection or other indisposition at the time of the examination, might show up comparatively badly; thus there would be a chance of immediate rejection, whereas at a later examination in better circumstances the reactions might be relatively good.
Another point was the following: If the men were graded according to the exercise tolerance test, it would be found that there was a middle group of men who showed a relatively fair reaction, and yet one could not consider them to be men with a perfect exercise tolerance. If the group lower down were taken, it would have to be divided into two clear-cut categories; there would be men who would stay at that level, and there would be men who, under training, wvould pass into the category above it.
He wished, for his own information only, to ask Commodore Munro a question with regard to the mercury test. That test had, apparently, given satisfaction to the Air Force, and it had been largely used by them. He (the speaker) wished to know whether it had been employed mainly on young men, or whether it had been used also in the case of men in their forties. It could not be expected that there would be the same circulatory and respiratory reactions in men in middle years as in the case of men in their early twenties. He would also like to know on what basis the statement was made that the test had given satisfaction: had any deliberate tests been made by which a number of men had been given the test and who, having failed in the test, had been passed on and had not been eliminated. And had the after-histories of such men been recorded? That would be information all would like to hear.
Sir ARTHUR KEITH, in further comment, said he was glad to see Dr. Fitzgerald present, because of all the medical officers, he sent in the best and most instructive reports from recruiting centres. He (Sir Arthur Keith) also agreed with Sir Thomas Lewis that every recruit should pass through a probationary period before final acceptance. The necessity of such a step had become apparent to many dirin-a thA lateI war.
Dr. G. H. HUNT said that at Guy's Hospital tests had been carried out on about one hundred medical students classified according to their known athletic capabilities; oneclass consisted of good athletes, another of men leading a sedentary life. In employing the exercise-tolerance test, they used a principle similar to that just mentioned by Sir Thomas Lewis, i.e., they found the amount of exercise required to produce a given effect on the pulse-rate; to obtain this effect a greater amount of exercise was required in the case of the athletic men. Thera was much less difference in the time for which the members of the two groups could sustain the mercury column, and if, in assessing a man, too much reliance were placed on this, many mistakes would be made; for example, one first-class athlete could only sustain the mercury for thirty-seven seconds, whereas two men, manifestly unfit, held it for sixty-one and seventy-two seconds respectively.
They had also attempted to assess the men according to their vital capacity in the way described by Dreyer, but had found this method of very little value . the average values for the two classes of men differed but little, some of the second-class men would be -judged by Dreyer's standard as well above th& average, and the man whose vital capacity was nearly the worst of all of those examined was an International Rugby football player.
Another point referred to by Sir Thomas Lewis was the difference in circulatory response to effort at different ages. The ages of the subjects at Guy's varied from 17 to 34; a few investigations had been made on men considerably older, and the results so far obtained seemed to indicate that if a man aged 20 and a man aged 50 were both made equally short of breath, mor& alteration in the pulse-rate would be evident in the younger man.
Their results on men showed that the effect of exercise on the pulse-rate gave a good but not infallible guide to physical fitness, and investigations on about sixty healthy women, mostly aged between 17 and 30, led to the same conclusion.
Colonel SYLVESTER-BRADLEY said the discussion had turned largely on matters of recruiting. For some time past he had been engaged in connexion with recruiting for the Army. They had adopted an exercise-tolerance test and used it for some time, but the conclusions were that it gave no indication of the amount of exertion a man could take. It was, however, useful as a test of nervous and cardiac stability.
